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B.Sc. lll Semester Degree Examination, February/March 2022
Paper — 3 : MATHEMATICS - lil (New)

Time : 3 Hours Max. Marks : 80

Instructions : 1) Part — A : All questions are compulsory.
2) Part — B : Solve any five questions from seven questions.
3) Write the question number correctly.

PART - A

o Answer the following questions. (10x2=20)
I. 1) Define infimum and supremum of the sequence.

2) Test the convergence of the series ) tan £y
n
3) State Cauchy’s Root test.

4) If a series Y_u_is convergent, then prove that limu, =0.

n—ow

5) Test the convergence or divergence of the series L + + L A
14 25 36

6) Find the angle between the radius vector and the tangent for the curve
r=a (1-coso).

7) For the cardioid r = a (1- cos6), show that 2ap? = 3.
8) Find the length of polar subtangent and polar subnormal at the point

+00.

T
. 0= 5 for the curve r = acos26.

9) Evaluate | sec” x dx.
/2
10) Evaluate J' sin* x cos? x dx.
0

PART -B

Answer any five complete questions. (5%x12=60)
Il. 11) State and prove limit form of comparision test.

1 3 5
12) Discuss the convergence of the series 7537534 T345 '

P.T.O.
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n-1
3" +1
14) Sum the series by C+is method cosa + cos (a+p) + cos (a+2B) + .... + to
n terms.
IV.15) Find the angle between the curves at their point of intersection
r=a(1-cosb), r=2a coso.
16) Show that the following pairs of curves intersect orthogonally
rm = a"cosné, r" = b"sinno.

V. 17) Derive the length of perpendicular from the pole to the tangent at a point
to the curve.

lll. 13) State D’Alembert’s test and test the convergence of the seriesz

18) Show that for the curve r2 = a?sec26, the length of the perpendicular from

the pole to tangent is av/cos26 .

VI. 19) Find the Pedal equation of the curve r> = a?cos26.

20) Show that the curve r?> = a?cos26 and r = a (1+cos®) intersect at an angle

3sin™ 3 }{i-
4
n/2

VIL. 21) Find the reduction formula for | cos"x dx.
0

22) Evaluate :
i) _[xsin“ 0 cos® 0do
0

/2
") Show that f 1\:~,in4 x0052 Xdx = i .
J 32

VIII. 23) Evaluate :

4
) IXS\/4X — x*dx
0

L2
i) [ cot® xdx-
/4 )
" dx
24) Evaluate .([ (a%cos? x +b?sin? x)? Using Leibnitz’s rule of differentiation

under integral sign.
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B.Sc. lll Semester Degree Examination, February/March 2022
MATHEMATICS
Paper — 3.1 : Vector Algebra and Solid Geometry (Old)

Time : 3 Hours Max. Marks : 60

Instructions : 1) Answer all Sections.
2) Write the question number correctly.

SECTION - A
I. Answer any ten of the following : (10x2=20)

1) Find the unit vector coplanar with aandb and perpendicular to ¢ where
d=2i—j+k, b=i+2j—k and ¢ = 2i+3].
2) Showthatgx(8x8J+ 5{&5} sx[axajzo.

- =

3) If a, 5, ¢ and a, b, ¢ are reciprocal system of vectors prove that
a(3a+b)+b (b+C)+ ¢ (C+a)=3.
4) Find the distance between the points A= (-2, 3, 5), B=(1, 2, 3).

5) Find the co-ordinates of the point that divides the line joining the points
(2,—3,1)and (3, 4, — 5) in the ratio 1 : 3.

6) Aline makesangle of 45° and 60° with the positive axis of xand y respectively.
What angle does it make with positive axis of z ?

7) Find the area of the triangle whose vertices are (6, — 1, 6), (6, — 4, 9),
(10, 0, 7).

8) Find the angle between the planes 6x — 3y -2z~ 7 =0 and
X+2y+2z+9=0.

9) Find the length of perpendicular from (1, 3, 4) to the plane 2x -y + z+ 3= 0.

P.T.O.
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10) Find the equation of the plane passing through the points (0, 1, 1), (1, 1, 2)
and (-1, 2, - 2).

11) Find the equation of the plane bisecting the angle between the planes

3x—4y+5z—-3=0and 5x + 3y —4z-9=0.

X~y z2-3 X-2 y-—-4 z-6

12) Show that the line r 3 and 5 3 are coplanar.
SECTION - B
Il. Answer any two of the following : (2x5=10)

13) Show that ix (2 xi)+jx (2 xj)+kx(axk)=23.

14) If a, b, ¢ are any three vectors, then prove that

—

ax(bxc)=(a-c)b-(a-b)c.
15) If @=i+2j-2k b =—i+2j+k C =i—2j+2k, find[a’xﬁ‘]xgand Ex(B’xE’J.
' are reciprocal system of vectors, then show that

————= where [5’ b E} £ 0.

SECTION -C
Ill. Answer any three of the following : (3x5=15)

17) Find the direction cosines of two lines which are connected by the relation
[—5m+3n=0and 72+ 5m?-3n2=0.

18) Show that the acute angle between two lines whose direction cosines are
given by the relations / + m + n =0 and 2/m + 2n/ — mn = 0 is 60°.
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19) Find the value of ‘a’ such that the points A(3, 2, 1), B(4, a, 5), C(4, 2, - 2)
and D(6, 5, — 1) are coplanar.

20) Find the volume of the tetrahedron ABCD, where A = (1, 0, — 1),
B=421,—1),C=(1,0,2)and D={(2, 1, 0).

21) Find the equation of the plane passing through the points A(1, 1, 1) and
perpendicular to the planes T- (1,-3,5) +1=0 and r(3,-1 T)=3.

SECTION -D

IV. Answer any three of the following : (3x5=15)

22) Find the symmetrical form of the lines of intersection of the planes,
2X+3Yy+52-1=0=3x+y—-z+2.

x-3 y+1 z+4

23) Find the angle between the line and the plane

2x +3y—z—-4=0. 2 -4

24) Find the equation of the plane containing the line X+ 2_y-8_z+4 g

passing through the point (1, 3, 2). 1 2 -3

25) Show that the lines 3x—y—-z-16=0=2x -3y -2z - 19 and
2x+4y+z+12=0=x—-2y —z— 13 are coplanar.

Xx-3 y-4 z+2

S ke b

26) Find the shortest distance between the lines
3x-y—-10=0=2x-z—-4.
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B.Sc. 111 Semester Degree Examination, March/April - 2021

MATHEMATICS-11I
Paper : 3
(New)

Time : 3 Hours Maximum Marks : 80
Instructions to Candidates:

1) PART-A Allquestions are compulsory.

2) PART-B Solve any Five questions from Seven questions.

3)  Write the question number correctly.

PART - A
I. Answer the following questions. (10x2=20)
1) Define Infimum and Suprimum of the sequence.
2) State P - Series. :
3) State Raabe’s Test.
4) Di th f the seri 1 + =
) iscuss the convergence of the series T2 573 4 = 3 45 "7 :
s 1 |
5) Test the convergence of Z—-—tan*.
Jniin

6) Find the angle between the radius vector and the tangent for the curve

r=a(l—cos0) .

2
rﬁ
7) Forthe curve r= af) show that p=—— .
: N

ar subnormal to the polﬁr subtangent for the curve

8) Find the ratio of the Pol

2
r =a€bg‘ 7

[P.T.0.
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B.Sc. III Semester Degree Examination, March/April - 2021

MATHEMATICS
Vector Algebra and Solid Geometry
Paper - 3.1
(Old)

Time : 3 Hours Maximum Marks : 60
Instructions to Candidates: '

1.

Answer all Sections.

2 Write the question number Correctly.
SECTION - A
I. Answer any Ten of the following : (10x2=20)

1) Define collinear and coplanar vectors.

2) Show that ix(jxk)+ jx(kxi)+kx(ixj)=0

3) Find the unit vector coplanar with 5 and ¢ and perpendicular to a where
a=2i+j-k b=1i-2j+2kand ¢ =3i-j+2k. |

4) Show that three points (—2,3.5),(1,2,3)and (7,0,—1) are collinear.

5) Find the ratio in which the point (5,4,—6)divides the line Joining the points
(3,2,—4)and (9,8,—10)

6) If o, 3~ are the angle made by a line with the co-ordinates axes. Show that
cos2a+cos23+cos2y+1=0. :

7) Using the direction ratio show that the lines AB and CD are parallel, where
A=(1,2,3),B=(4,-3,6),C=(-1,2,-2) and D = (2, -3, 1).

8) Find the angle between the planes 6x -3y —2z—7=0and x+2y+2z+9=0.

9) Find the equation of the plane passing through the points

- (0,1,1),(1,1,2)and (- 1,2,-2).

[P.T.O.
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10) Find the equation of the line passing through the point A(1,—1,1) and parallel
to the vectori-j+ k.

11) Find the angle between the plane x-3y+2z-7=0 and the line
x—2y+3z+1=0=3x+y+2z+2.

x—1 :y+1=z—3ana,x—2=y—4:zw—6.
1 —1 1 2 1 3

12) Show that the lines are coplanar

SECTION - B
II. Answer any Two of the following.: (2x5=10)

13) Find the unit vector co-planar with a and b but perpendicular to ¢, where
a =i+j -2k, b =-i +2j +kand ¢ =i-2j +2k.

14) Show that fx(axf)+jx(;:><j)+kx(5><k)=2.;

15) Find a set of vectors reciprocal to the set of vectors ¢ — 27 + 3 — k,b=3i —j k=

—+

16) If a,b,cand o’ b/ are reciprocal system of vectors then show that :

- = f

IS A

. .2}’xB’+B’xE’+E’xE’=$&(S,BE)::o
ii) [a b c]
SECTION - C
III. Answer any Three of the following : (3x5=15)

17) Find the direction cosines of the two lines which are connected by the relation
[—5m+3n=0and 71> +5m> —=3n> =0.

18) Find the angle between the two lines whose direction cosines satisfy the equation
[+m+n=0and 2l +2m—nm =0
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IV.

19) Find the volume of the tetrahedron ABCD, where
A(1,0,—1),B(2,1,—1)C(1,0,2) and D(2,1,0).

20) Find the equation of the plane passing through the point 4(1.1.1) and
perpendicular to the planes ;.(1,—3,5) +1=0 and F.(3,— E)—=3
21) Find the angle between the diagonals of a cube.

SECTION - D

Answer any Three of the following : (3x5=15)

22) Show that the points (0,—1,0)(2,1,—1)(1,1,1) and (3,3,0) are coplanar. Find the
equation of the plane passing through the points.

23) Find the symmetrical form of the lines of intersection of the planes
2x+3y+5z—1=0 '
3x+y—2z+4+2=0

¥t 2y 30z t4
1 2 -3

24) Find the equation of the plane containing the line and

passing through the poiﬁt 32

25) Derive the condition for a line to lie on a plane both in vector and cartesian
form.

¥—3 " V- des D
-2 —1

26) Find the shortest distance between the lines and

3x—y—10=0
2x—z—4=0
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B.SC- -.. 5 Y
HI Semester Degree Examination, Oct./Nov. - 2019
MATHEMATICS
MATHEMATICS-111
PAPER-3
ime : 3 Hours
- Maximum Marks :80

Instructions to Candidates:
1) Part-A: All questions are compulsory.
2)  Part-B : Solve any Five questions from seven questions.

3) Write the question number correctly.

PART - A
1. Answer the following questions. (10x2=20)
1. Define convergence and divergence of a sequence.

+

: 1
2. Test the convergence of the series z—* tan
3. State Raabe’s Test.
4, [Iftheseries Y, is convergent then prove that lim u, =0
5 'Exmniﬁc the following series for convergence

—n—d—r-———_——

V1 +J- V2 +~/_ I +3
d the tangent for the curve

6. Find the angle between the radius vector ant
r=a(l+sin6) at 0=7/6. -

r!

7. Forthe curve r=ag,show that #= 75775

o the polar s’ubi__'angent for the curve r = ge b

g Find the ratio of the polar sub normal t
9. Define reduction formula of the integral and 'Evajualc L x sin® xdr.
10. Find the value of [ tan® x dx

{PT.0.
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B.>¢ ester Degree E!ammati(m, February/March - 2023

. ; MATHEMAT[CS
rdinary Differentiaj Equations and Real Analysis - |

ime : 3 Hours
Time 3 _ . Maximum Marks : 60
Instructions to Candidates :
. Part:A- All questions are compulsory
2. Part :B - Answer any five fu]] questions.

PART-A
I  Answer the following questions, (5%2=10)
a  Solve (dx+3y+1)k+Gx+ 2y+Ddy=0.
b. Solve (p—)p-x*)p-3")=0.
% 1
c. Evaluate Wcosax .
d.  Discuss the convergence of the sequence cos” nr .
e.  Define convergent and divergent of the series.
PART-B
(5x10=50)

Answer any five full questions.

a Solve (sinxc05y+ ez‘)dx+ (cosxsiny+tan y)dy=10.
b. Solve J,'zpl +xyp—'2y1=0,
. a  Solve _I:Iydx—-(x’ +y3)cﬁ;:: 0.

b. Solve y=x+2tan” P.

o d’y . dy 2
IV. a Solvc4dt1+4a—3y=e -

.
b.  Solve by method of variation of parameter tﬁ{ +y=secx.

[PT.C







